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1. Continue to build broad community understanding and support by conducting science and applications
workshops and data product symposia;

2. Complete the science white paper specifying the value of the individual science measurements and the
potential science return of individual instruments on separate platforms, including the ISS, if appropriate;

3. Use the planned airborne activities and resulting data to generate HysplRI-like Level 2 data products (e.g.,
large-area 60m data sets providing surface reflectance, surface temperature and surface emissivity) to define the
instrument capabilities

and explore high-volume data management issues related to the HyspIRI VSWIR and TIR instruments. These
efforts should include additional support for airborne mission management.

4. Carry out instrument mission trade studies, including smallsat and ISS opportunities, to provide lower cost and
more adaptable instrument and/or mission approaches. The team should consider conducting TEAM-X or IDL
studies to assist with this, in addition to enlisting the support of ESTO and the ESM SEWG.

5. Explore options to ensure the HyspIRI VSWIR and TIR instruments meet the Sustainable Land Imaging
measurement requirement, including compatibility with heritage data product resolution.

6. Engage potential international and domestic partners in addressing opportunities to lower the cost of a potential
mission while maintaining Level 1mission requirements.

7. Support the Earth Systematic Missions (ESM) Systems Engineering Working Group (SEWG) studies on TRL
definition and instrument cost studies;

8. Complete a comprehensive development report of the HyspIRI mission study activities as detailed
below.
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HyspIRI Science Questions
VSWIR, TIR and Combined

VQ1 — Pattern and Spatial Distribution of Ecosystems and their Components, Dar
Roberts, Betsy Middleton,

VQ2 — Ecosystem Function, Physiology and Seasonal Activity, John Gamon
VQ3 — Biogeochemical Cycles, Scott Ollinger

VQ4 — Changes in and Responses to Disturbance, Greg Asner, Bob Knox
VQ5 — Ecosystems and Human Well-being, Phil Townsend, Greg Glass

VQ6 — Earth Surface and Shallow Water Bottom Composition, Rob Green, Heidi
Dierssen

TQ1 — Volcanoes and Earthquakes, Mike Abrams, Friedmann Freund
TQ2 — Wildfires, Louis Giglio

TQ3 — Water Use and Availability, Martha Anderson, Rick Allen

TQ4 —Urbanization and Human Health, Dale Quattrochi, Greg Glass
TQS5 — Surface composition and Change, Anupma Prakash, John Mars

CQ1 - Coastal, ocean, and inland aquatic environments, Frank Muller-Karger
CQ2 — Wildfires, Louis Giglio

CQ3 - Volcanoes, Robert Wright, Vince Realmuto

CQ4 — Ecosystem Function and Diversity, Dar Roberts, Martha Anderson
CQ5 - Land surface composition and change, Lyle Mars, Anupma Prakash
CQ6 — Human Health and Urbanization, Dale Quattrochi, Greg Glass
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Key Science and Science Applications
Climate: Ecosystem biochemistry, condition & feedback; spectral
albedo; carbon/dust on snow/ice; biomass burning;
evapotranspiration
Ecosystems: Global biodiversity, plant functional types,
physiological condition, and biochemistry including agricultural
lands
Fires: Fuel status; fire frequency, severity, emissions, and
patterns of recovery globally
Coral reef and coastal habitats: Global composition and status
Volcanoes: Eruptions, emissions, regional and global impact
Geology and resources: Global distributions of surface mineral
resources and improved understanding of geology and related
hazards

HysplRI

L s
Mission Urgency

The HysplRI science and applications objectives are critical
today and uniquely addressed by the combined imaging
spectroscopy, thermal infrared measurements, and IPM direct
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Mission Concept Status
Level 1 Measurement Requirements: Vetted by community
and stable
Payload: VSWIR Imaging Spectrometer, TIR Imaging
radiometer, and IPM-Low Latency subsets
Full Mission option: Baseline mission mature with Aerospace
Independent Cost Estimate
Options for Technology/Science ISS Demonstration:
Submitted for VSWIR and TIR with IPM
Studies for instrument on separate platforms:
Science whitepaper
Summary: The HyspIRI mission measurement requirements
and baseline instruments approach are mature and stable with
good heritage, low risk and modest cost. Now exploring a range
of instrument and data options to save cost, per guidance letter.



Earth Science and Science Applications
Global: Climate Change, Impact, Adaptation, & Vulnerability

Visible ShortWave InfraRed (VSWIR)
Imaging Spectrometer

Map of dominant tree species,
Bartlett Forest, NH
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HyspIRI ISS Options

Max Pointing Accesses - 1SS VSWIR

15 20 25 30 40 60




TIR Concept for Pegasus also well
advance
Separate SmallSats in Polar Orbit




HyspIRI Small Sat VSWIR
for Sustainable Land Imaging

« Spectral range: 380 to 2510 nm
« Spectral sampling: 5 nm

 Radiometric Range: 14 bits to
100% lambertian target

« Radiometric SNR: F/1.8 high
throughput system

« Spatial sampling: 30 m
=== e Spatial cross-track: 6200 samples
§ = « Spatial swath: 16 day revisit

* Meets HyspIRI VSWIR and

-— m—— support Sustainable Land
Imaging




HysplIRI Preparatory Airborne Campaign
Third Year Added

» Support R&A HysplRI Preparatory Science Campaign
O science team with 14 Pls
U Delivered Level 1 and Level 2 data products

» [Ecosystems, Seasonal, Climate, Coastal, Urban, Resources
» 6 zones, 3 seasons, 2 years
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» Objective: Advance HyspIRI Mission Science,

YV V V VYV V

. Algorithm and Processing Readiness

Ecosystem composition, function, biochemistry,
seasonality, structure, and modeling

Coastal ocean phytoplankton functional types, habitat
Urban land cover, temperature, transpiration

Surface energy balance

Atmospheric characterization and local methane sources
Surface geology, resources, soils, hazards




HysplIRI Preparatory Airborne Studies é::»
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« Harvard/Paul Moorcroft - Linking Terrestrial Biosphere Models with Imaging Spectrometry Measurements
of Ecosystem Composition, Structure, and Function

« UC Santa Barbara/Dar Roberts - HyspIRI discrimination of plant species and functional types along a
strong environmental-temperature gradient

«  UWI/Philip Townsend - Measurement of ecosystem metabolism across climatic and vegetation gradients in
California for the 2013-2014 NASA AVIRIS/MASTER airborne campaign

« UC Davis/Susan Ustin - Identification of Plant Functional Types By Characterization of Canopy Chemistry
Using an Automated Advanced Canopy Radiative Transfer Model

« Sonoma State/Matthew Clark - Spectral and temporal discrimination of vegetation cover across California
with simulated HyspIRI imagery

« NRL/Bo-Cai Gao - Characterization and Atmospheric Corrections to the AVIRIS-Classic and AVIRISng
Data to Support the HyspIRI Preparatory Airborne Activities

« USGS/Bernard Hubbard - Using simulated HyspIRI data for soil mineral mapping, relative dating and flood
hazard assessment of alluvial fans in the Salton Sea basin, Southern California

« UC Riverside/George Jenerette - Assessing Relationships Between Urban Land Cover, Surface
Temperature, and Transpiration Along a Coastal to Desert Climate Gradient

«  NEON/Thomas Kampe - Synergistic high-resolution airborne measurements of ecosystem structure and
process at NEON sites in California

« UC Santa Cruz/Raphael Kudela - Using HysplIRI at the Land/Sea Interface to Identify Phytoplankton
Functional Types

«  Bubbleology/Ira Leifer - Hyperspectral imaging spectroscopic investigation of California natural and
anthropogenic fossil methane emissions in the short-wave and thermal infrared

«  UMD/Shunlin Liang - Characterizing surface energy budget of different surface types under varying
climatic conditions from AVIRIS and MASTER data

« RIT/Jan van Aardt - Investigating the impact of spatially-explicit sub-pixel structural variation on the
assessment of vegetation structure from HysplIRI data

UNV/Wendy Calvin - Energy and Mineral Resources: Surface composition mapping that identifies
resources and the changes and impacts associated with their development
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